
I UnitedStates^ 



"■■"^ 1 FILING DATE^ 

2117l 7590 wnmm 

STAAS & HALSEY LLP 

SS YORK AVENUE, N.W. 
WASHINGTON, DC 20005 



FIRS T NAMED INVENTOR_ 
Shigeki Watanabe 



" UNITED tTATB l»^«gSJ» COMMUuT 

P.O.Box 1450 . . 
Alexandria, Virginia 223 1 3-145U 
www.uspto.gov 

[-ATTORNEY DOOCETNO . | CQNFIRMA1U^Q~~1 
837.1953/JDH 5245 



1 


EXAMINER 


1 


KIM, DAVIDS 


1 


ART UNIT | PAPER NUMBER 


| 



2633 

DATE MAILED: 10/19/2004 



PTO-90C (Rev 10/03) 





Application No. 


Applicant(s) 




Office Action Summary 


09/560,723 


WATANABE, SHIGEKI 


Examiner 


Art Unit 






David S. Kim 


2633 





The MAILING DATE of this communication appears on the cover sheet with the correspondence address 



Period for Reply 
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2a)S This action is FINAL. 2b)D This action is non-final. 
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4) 03 Claim(s) 7,3 and 6-18 is/are pending in the application. 
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6) I3 Claim(s) 1.3 and 6-18 is/are rejected. 
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Application Papers 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Claim Objections 

1. Applicant's compliance with the objections to the claims in the previous Office Action 
(Paper No. 14, mailed 05 April 2004) is noted and appreciated. Accordingly, the previous 
objections are withdrawn. 

Claim Rejections - a<? USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skiUed ui the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 1, 14-15, and 17 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

In particular, notice the following limitation introduced by Applicant's most recent 
amendment to these claims: 

wherein said amplitude modulation is independent of said frequency f.. 
However, Applicant also referred (05 August 2004, p. 6, last full paragraph) to the following 
portion of the specification as support for this limitation: 

"Continuous wave (CW) laser light having a wavelength Ac is preliminarily 
oscillated by a ring laser configured by the optical loop 8, and signal light having a 
wavelength As and a frequency (hit rate or speed) f s is input into the optical loop 8. 
At this time, four-wave mixing (FWM) employing this signal light as pump light 
(excitation light) is generated in the nonlinear medium 16, so that the CW light having 
the wavelength Ac is amplitude-modulate d bvthe signal light. The amplitude- 
modulated CW lie ht includes a component of th e fundamental frequency f s . 
Accordingly, by setting the optical path length of the optical loop 8 as mentioned above, 
clock pulses having a frequency f« are generated. 

Thus, clock pulses can be obtained without the need for opto/electric conversion 
in this preferred embodiment, so that it is possible to provide an all-optical clock 
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regenerator not depending on the bit rate, pulse shape, etc. of signal light" (Applicant's 
specification, p. 10, 1. 2-19, emphasis Examiner's). 

In contrast to the limitation identified above, this portion of the specification states that said 
amplitude modulation is performed by the signal light, which has said frequency f s . It also 
appears to state that said amplitude modulation is performed at a rate that includes a 
component of the frequency f s of this signal light. In view of these observations about the 
specification, said amplitude is nor independent of said frequency f s , but dependent. Therefore, 
the limitation above does not appear to be supported by the specification. Accordingly, claims 1, 
14-15, and 17 contain subject matter which was not described in the specification in such a way 
as to reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

As a remedy, consider the following comments. Broadly speaking, said amplitude 
modulation is dependent on said frequency f s . More exactly, in a narrower reading of the 
limitation, the rate of said amplitude modulation is dependent on said frequency f s . However, 
the specification also plainly states, "it is possible to provide an all-optical clock regenerator nor 
depending on the bit rate" (p. 10, 1. 17-18), possibly suggesting that some other aspect of said 
amplitude modulation is independent of the bit rate/frequency f s . At the very least, the 
specification supports that some aspect of the invention, as a whole, is independent of the bit 
rate/frequency f, Explicit incorporation of such an aspect into the claim language of claims 1, 
14-15, and 17 is one possible course of action that would likely traverse this rejection. 

Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in s'tion 102 of this title, if the differences between the subject matter sough to be p ate „ e d and 
the prior art are such that the subject matter as a whole would have been obvious at the me ^the 
invention was made to a person having ordinary skill in the art to which said subject matter pertams. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claims i, 3, 6, and 8-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bigo et al. 10/97 ("All-optical fiber signal processing and regeneration for soliton 
communications") in view of Watanabe (U.S. Patent No. 5,596,667) and Ramaswami et al. 
{O ptical Netinnrks: A Prn rtirnl Perspective). 

Regarding claim l, Bigo et al. 10/97 discloses: 

An optical device (Fig. 9) comprising: 

an optical path (path from data input to clock output in Fig. 9) provided between an 
input port (data input in Fig. 9) to which signal light modulated at a frequency f s (p. 1215, col. 1, 
2» d paragraph) is supplied and an output port (clock output in Fig. 9); and 

an optical loop (loop in Fig. 9) optically coupled to said optical path; 

said optical loop including: 

an optical amplifier (EDFA in loop in Fig. 9) for compensating for a loss in said optical 
loop so that laser oscillation of a continuous wave having a wavelength h (\> in Fig. 9) occurs in 
said optical loop; 

an adjuster (optical delay line in Fig. 9, P- 1215, col. 1, 1 st paragraph) for adjusting an 
optical path length of said optical loop so that said frequency f s becomes equal to an integral 
multiple of the reciprocal of a recirculation period of said optical loop; 

an optical bandpass filter (filter in loop in Fig. 9) that allows light having said wavelength 

Ac only to pass; and 

a nonlinear optical medium (p. 1214, col. 2, last paragraph - p. 1215, col. 1, 1- paragraph) 
for mode-locking said laser oscillation according to said signal light, 

wherein said nonlinear optical medium performs amplitude modulation (p. 1220, col. 2, 
last paragraph) of said continuous wave to obtain light having said wavelength 



• 
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Bigo et al. 10/97 does not expressly disclose: 

wherein said nonlinear optical medium includes an optical fiber, and 

said nonlinear optical medium performs said amplitude modulation by four-wave 

mixing using said signal light as pump lights 

^ amplitude, me^™ is indep endent of said frequency f § . 
However, amplitude modulation performed in a nonlinear optical medium by four-wave 
mixing using a signal light as pump light is known in the art. Watanabe teaches such amplitude 
modulation (Watanabe, Fig. 8, col. 8, lines 1-12, col. 9, lines 34-67). At the time the invention 
was made, it would have been obvious to a person of ordinary skill in the art have the nonlinear 
optical medium of Bigo et al. 10/97 perform the amplitude modulation of Bigo et al. 10/97 by 
four-wave mixing using the signal light as pump light. One of ordinary skill in the art would 
have been motivated to do this since such amplitude modulation is an all-optical process, and 
"all-optical implementation is attractive because it removes the electronics bottleneck" (Bigo et 
al. 10/97, p. 1220, col. 2, 1 st paragraph under Section V). 

— n Y * ic Vnnwn that the pr esence of the effe ct 'in flvence of four-wave mixin g is 

w»ntlv inde.ne.nd^ <« ■ <Y^'° modulation frequency i s _^m^^Lm^^ 
s^mmm^^Q^ bridp nr F™ f ra P h). Since said amplitude, modulation is 
E£rfQnned ^^ that the presen ce of the effect/in fluence of said 

modulation is inde pendent nf said frequency f» 

Bigo et al. 10/97 still does not expressly disclose: 
wherein said nonlinear optical medium includes an optical fiber. 
Rather, Bigo et al. 10/97 discloses a variety of nonlinear optical media (SOA's, optical 
fiber in KFM's and NOLM's and SLALOM'S, p. 1215, col. 1, 1- paragraph), each medium 
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providing a different option for implementing the optical device. Bigo et al. 10/97 only expressly 
discusses amplitude modulation in SOA's. Bigo et al. 10/97 does not expressly discuss the types 
of modulation employed in the other nonlinear optical media options; Bigo et al. 10/97 neither 
affirms nor denies amplitude modulation in the other nonlinear optical media, which include an 

optical fiber. 

The remaining question is whether or not it would be obvious to perform said amplitude 
modulation of Watanabe using a nonlinear optical medium that includes an optical fiber. The 
answer is yes. Watanabe teaches amplitude modulation in a variety of nonlinear optical media 
(Watanabe, col. 27, lines 5 3"57) that includes the same variety of nonlinear optical media of Bigo 
et al. 10/97 (Bigo et al., SOA's, optical fiber). At the time the invention was made, it would have 
been obvious to a person of ordinary skill in the art to arrange said nonlinear optical medium of 
Bigo et al. 10/97 in view of Watanabe and Ramaswami etal. to include an optical fiber. One of 
ordinary skill in the art would have been motivated to do this since "an optical fiber is suitable as 
a non-linear optical medium" (Watanabe, col. 27, lines 63-64). 

Regarding claim 3, Bigo et al. 10/97 in view of Watanabe and Ramaswami et al. 

discloses: 

An optical device according to claim 1, further comprising an optical coupler (50/50 
coupler in Fig. 9) for optically coupling said optical path and said optical loop, said optical 
coupler providing a part of said optical path and a part of said optical loop. 

Regarding claim 6, Bigo et al. 10/97 in view of Watanabe and Ramaswami et al. 

discloses: 

An optical device according to claim 1, wherein said nonlinear optical medium comprises 
a single-mode fiber (Watanabe, col. 28, lines 8-11). 

Regarding claim 8, Bigo et al. 10/97 in view of Watanabe and Ramaswami et al. 

discloses: 
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An optical device according to claim 6, wherein said nonlinear optical medium has a zero 
dispersion wavelength substantially equal to the wavelength of said signal light (Watanabe, col. 

28, lines 14-16, 45-47)- 

Regarding claim 9, Bigo et al. 10/97 in view of Watanabe and Ramaswami et al. 

discloses: 

An optical device according to claim 1, further comprising an input optical amplifier 
(EDFA connected to data input in Fig. 9) optically connected to said input port for amplifying 
said signal light. 

Regarding claim 10, Bigo et al. 10/97 in view of Watanabe and Ramaswami et al 
discloses all the limitations of claim 10 except for: 

an optical bandpass filter optically connected between said input port and said input 
optical amplifier and having a passband including a wavelength of said signal light. 

However, Bigo et al. 10/97 in view of Watanabe and Ramaswami et al. , does teach such a 
filter used at a different location (filter in Fig. 3, P- 975, col. 2, paragraph after Fig. 3). At the 
time the invention was made, it would have been obvious to a person of ordinary skill in the art 
to place another instance of this filter of Bigo et al. 10/97 in view of Watanabe andRarnasmmi 
etaL between said input port and said optical amplifier of the device of Bigo et al. 10/97 in view 
of Watanabe ^ RamaS wami etal. One of ordinary skill in the art would have been motivated 
to do this "to remove excess amplifier noise" (p. 975, col 2, paragraph after Fig. 3). 

Regarding claim 11, Bigo et al, 10/97 in view of Watanabe and Ramaswami et al. 

discloses: 

An optical device according to claim 1, further comprising an optical bandpass filter 
(filter connected to clock output in Fig. 9) optically connected to said output port and having a 
passband including a wavelength of light obtained by said laser oscillation. 
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Regarding ciairn «, Bigo e, a,, io/97 to view of Watanabe M,dJ»an^L 

discloses: . 
A „ optica, device according to daim ,, further comprising a waveform shaper CNOLM m 

light according to an optical clock output from said output port. 

Regarding data »3, Bigo et al. ,o/,7 in view of Watanabe andRa— i^L 

discloses: 

An optica! device accordingto claim .a, wherein said waveform shaper compnses a 

nonlinear optical loop mirror (NOLM in Fig. ill- 
Regarding Cain. .4, ciaim 14 is a system claim that corresponds largely to the de.ce 

claim 1. Therefore, the recited means in device claim i read on the corresponding means ,n 
systemclaimM.CiaimHaisoincludesaiimi.ationabsentfromclaimi.Uis.imitationis: 

„ optical fiber transmission line for transmitting signal light mediated a, a frequency 

Bigo et al. io/,7 in view of Watanabe udOrau U^L aiso discloses such a 
t ransmi S sionlineaineconnec,edto"i:2c.ockrecovery"unitinFig.ii). 

Regarding Cairns **6, ciaims 15-16 are system Cairns that correspond iarge.y to the 
aeviceciaimsis-13, respective*. Wore, the recited means in device Cairns ,a-i 3 read on 

nnH Pama-gwamietal.: 

an optica, fiber transmission ,ine (optica, fiber linK on p. ia,6, coi. 1, ,ast paragraph, for 

transmitting signal light; and 

at ,eas, one optic, repeater (amplifier on p. ia.6, co,. a, i» paragraph, arranged a.ong 

said optical fiber transmission line; 



17 
6 
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each of said at least one optical repeater comprising: 

an optica, do* relator (Fi, 2, paragraph) for regenerating an 

optical clodcbymodeloAingof.aseroscillationaccordingtosaidsigna.hght. 

Regarding data X7, Cairn V is a method claim that corresponds to device da,m , 
^erefore.therecitedmeansindevicedaim.readonthecorrespondingstepsinmethodda.m 

0 Cairns 7 and ,8 are rejected under 35 U.S.C. .03(a) as being unpatentable over Bigo e, 
of Wa,anabeeta..rsimu.tane„us«ave,engthconve re ionandoptic a ,phasecon j „ga,ionof200 

Gb/s (5X40 Gb/s) WDM signal using a highly nonlinear fiber fou,wave muer-). 

Regarding claim 7, Bigo et al. xo/,7 in view of Watanabe and*— aielaL 

discloses all the limitations of claim 7 except for: 

said nonlinear optica, medium comprising a highly nonlinear dispersion shrfted fiber. 

Watanabe e, al. teaches such a noniinear optical medium (Watanabe e, a,., p. ,2). At 
the timetheinve„,ionwasmade,i,wou,dhavebeen„bvi„ustoape K on„fordina.s k ,in«he 

^Uo^in.ewofWatanabeand— .M^. Oneofordina^sKinintheart 
wouldhavebeenmotivatedtodothissincedoingsowouldenableonetopracticetheopt,., 

( Watanabeeta,. > p.2,, M .parag ra ph».A^ercoe ffi cientva,e,eadstohigherco„ve ra on 

efficiency (Watanabe et a.., p. 1, last paragraph). 

Regarding data x8, Bigo e, a,. ,0/97 in view of Watanabe anAR^ri^ 
further in view of Watanabe et al., discloses: 
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An optica, device according to claim 7, wherein said nonlinear optica, medium has a 
etal., p. i, last paragraph). 

K r-rfrm" r " Arguments 
7 Applicant's arguments filed on 05 August aoo4 (Paper No. t6) have been fully 

the claims: 

wherein said amplitude modulation is independent of said frequency fc 
Applicant.sargument.relyonthis.imitationto.^ethepreviousreiectionsofthecla.ms 

u„der35U.S.C. 1 03(a). .-response, Examiner provides two sets of rejections. ThefirstseUs 
under 35 U.S.C. n 2 , firs, paragraph, since this new limitation does not appear to be supported 

^^^^^^^^^^^^ 

th e time the application was ffled, did not posses, The second set is under 35 U.S.C. to*) 

are no, persuasive, and Examiner respectful* maintains the standing reiect,„ns. 

Cnnclusion 

8 Appiicanfsamendmentnecessitatedthenewg—ofrejectionpresentedinthis 

Officeactio, Accordingly, THIS ACTION IS MADE FINAL. 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the maiiing date ofthis action. In the event a firs, reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
.KeendoftheTHREE-MONTHshortenedstatu.o^period.thentheshortenedstatutory period 

will expire on the date the advisoty action is mailed, and any extension fee pursuant to 37 
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CFR , 13 6(a) will be calculated from the mailing date of the advisor action. In no event, 

• i 4-~r* fUon cjty MONTHS from the date of this 
however, will the statutory period for reply exprre later than SIX MON1 H 

final action. 

Any in q uiry concerning this communication or eariier communications from the 
examinershouldbedirectedto DavidS. Kim whose teiephone number is 57^-3033- ^e 
examiner can normally be reached on Mon.-Fri. 9 AM to 5 PM (EST). 

.(attempts to reach the examiner by teiephone are unsuccessful, the examined 
supervisor, Jason Chan can he reached on 571 - 27 a-3oa, The fax phone number for the 

organisation where this application or proceeding is assigned is 703-87-9306. 

.nformationregardingthestatusofanapplicationmaybeobtainedfromthePatent 

^heohtainedfromeitherPHvatePAIRorPuhlicP^StarusinformaUonforunpuhhshed 

^icationsisavai.ablethroughPrivatePA.Romy.FormoreinformationahoutthePMR 
sy stem,seeh tt p://pai,direc..usp,o,ov.Shou,dyouh a veo,uestions„naccesst„thePnva, 

PAIR system, contact the Electronic Business Center (EBC) at 866-^97 (toll-free). 
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